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(57) Abstract 

PURPOSE: To facflitate the driving and regeneraftive 
braking of a motor, the charge of a battery and the 
refreshment of the battery with a simple constrvjction. 

CONSTITUTION: A chopper circuit 26 is provided In 
parallel vinth an inverter ccrcurt 15. When the power of 
an induction motor 11 is high, the chopper circuit 26 is 
made to function as a step-up chopper. When the 
Induction motor 11 is in a regenerative oparartion. the 
chopper circuit 26 is made to function as a step^iawn 
chopper. 
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1 

>''f|5iSS?:P$iEffl5^3 'jj'^t. ur('FfflS■^±r>'^' f T-'j-N.© 

fiC^Ji^(C«|gI&[5IS§®T-A©ftfBIJX'f 

^3^>:t:5'$^JIp■r•5C iOcj:f3^)Effl5^3 >'^•<!: Urf^ 

nru-5ci*i^<!:-r^i«*^ifBtg©*"^®|g«i 30 

5^ 3 i b r f'pffl 3 1± a J: -5 tc<t^2 nr c ^ 
^ ^ tc A <b ^ s cfc ^ (c stjffli-r * cfc ^ «c «is $ n T I » -5 c 

i ^i^m <»: -r ^ it5jc^ 4 Rig©* - ^ ©ISSJjggo 

[fS3}cra6} ^<-y7-yK:oStiS3fcmmS£^l^aif ^il 



^ra^8-2 14 5 9 2 

2 

77^^-7- -Y ic±^$-a-c-e©?tm«si£*B'f^fii 
tcfiJiap-r -S J; ^ celt fiS s tiTL i ^ c i >Sr#Si i -r SitJj? 

:«4 IBig©^- ^©.Igtb^go 

«^ 3 tir t i ^ c i i-r -2.19 sJcJB 6 f Big©^- 

m^m 8 ] igwiHiifscc^^jfc 7 ^ -;u 

#m t -r -Slt*S5 IBtg©^" if ©IE«i»a. 

iifie 3 tir J; ^ -s cfc ^« tc^tiS 3 nr t i -s c i ^ 
m i -r ^ 4 IB tg© * - ©ig»j^a, 

nr c ^ c i ?r#SS[i -r ^ iisJc^B 9 iBtS©^ - ^ © 

<t ^ (C^^Snri^S C L ?:#iS!<b^SIS*^9X« 1 
0 IBtg©^ - ^ ©lg»)^a= 

Cit5j<rei2] *-3?©«4>«^^ffiffl3n^ai;^jtc 

fct^T. •;'T■y©«i^lmEE*^|gai)|5Isg©pwM7^^- 
•f-f*sl 0 0%35:-St«,^t?-t-^rK:E|iJn3nsJ:^«:fl| 
^ 3 nr t, i S C <!: i -r Sf»*^ 2 IBtg©* - © 

[ii*rei3] $iJiai*i^«. IBttlelSS© 1 o©T-A 
>f ? > :^[ggS©X 5, 5=- > ^ :t>:fym 

m-t^c i (cj: o-c. 7- y © y ^ U ^ttfpB^tc 
^©>'>' 7- y ©^# J. 4-^ >&i^g|5©3£i^^j2i«:(5is 

Cii*si4} ?-3 ^'>'^•[5l5§«. ^^-r^^-r-^u^i'-i' 

■t- F?:>fe?'JK:WT^.2fl©h^>i^X^;5^6^c€. 

>>?x -t - ju«:-citfiK3 nrc^ -s c i *4#Si<t -r 
■sii^ra 1 1 3©(,^-m*iK:feis©*-$©iii&ii 

So 

cfc o -c^rS 3 n/c a - if S c i i -r ■5fi5j< 

s 1 1 4©c»-r4a*>«:sBts©*- ifomsmm^ 

[000 1 ] 
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[0002] 

y<yfv I ©iERo*^i^?-{c« > mwLmn 2 so' 3 j&sg 

6ja©h^>>'X^4 U7!)M4 W;R0' 5 U TiM 5 y' 
^'>>'^*-^^I5IS§6^CEP^]^$t^^©•C, -t-iJTOai 

:b (^^m pmit, 'f»>'-^i5ii§6*pwMfijia)t- 
( 0 0 0 3 ] x> f- 1 ^^MLxmE.m^T-ri> 

i. ^- ^ 7 ^|gKiT-5.©tC£ii.S^cm:^*^f#e>n^c < rj: 

€>©r« fie*ck«3. mmg«)^ic«. >'N'-:;7^u^3^m-r 
€)/c«)k:. ii-gi5©^ijfe«js©3^zjfe^?^.MJE*^-rs h 

[0004] MtC. :^'j^}Vmnmtr>^fj:i>^^yf-V 1 
«. y * vn^icj: 0 7- y 1 rtgl5©3^^m::^^ i o 

[0 00 5 ] 

[^HJ*5^i?iL cfc ^ i-r-SifS] ±i2fiE3R©*f^-c«. 
(a) m»gS):$K;fet,it:». :^tf±, ^-^fTJC-ii^S 

i2n^*;*cttS:^*5;/(c#i^©r'&€)*^, ^sai:^»/h? 
^>7^•-^^Ial^g6©ifs*i^3nSo c©«^. 

< aSn-SCiKl/dTO , C:©iSPig^^K:j;0^-^7 
feB#©3a)^7!)SM<!:c^o 

[0006] ih) ^-^lifi^mtHJ^h&tiitUcmit 

;'3A5fit$^$*a-57!»^!. C©<!:#©^-^7 7©@gt{f«:J:t) 

[0007] (c) ^^vT-'J I (D^m<Dtc^iC h 7 >X 
^5:*-rS3£^S7:>5i£J»g-C*S©-C. hJi^iffln 
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[0 00 8 ] id) ^^yr-<J l^Vy l^y '^:x-r^tclsf> 

t^eMx-^-xj&i£^.Si-r-2>©r. smettrntcioT 

[0 0 0 9 ] :^mMt.±.i^-m\mc^^xtji^infci>(D 
x\ ^©lli©SW«, ^-^©^^a$sB#©jaj*^J; 
< -r-sc ij&j-ct s*-^©|gKi^g^ffi«-r-sic* 

10 ^„ 

[0010] 2f:^B^CD|l2 ©afi^jOi. i?©[5IifefiJiti 
[0 0 1 1 ] ;*:^%HJ©l|3©Sfi«J«. ^^'•:'r■y©^m© 

/cAtc»ffl©^m^^i£;>s<»: b^cu^-5r©igajKa^ 
[0012] *i%ig©04 ©s w«. v y © y 7 u 

20 m.^w^-t^^thi>. 

[0013] 

[ilS^JS^-rSfc*©#^] 1 iBtg©*-^f © 

±WL/> A;^^^*^>'^••;/7■y^cg^,m34^,. i±j:^>Jffi^355^ 
J:«3HuiB^"i'?ram*ir(ai-r-5|gl!)I5ISS<h. c:©|gSj)|lI 

gg(cafe?ijtcs^$ n 7 d-^ - a?' -1' :t - K * -s 

30 I18S i . C ©5" 3 'J >'>'|5I8S©"t"tt.^,<!: yf^Vi: (DmiC 

mm 2 n/cKssffli] y r ^ h >>u i . BuieiitbiBisssi^'^ a 

SWibtl, HUiB9'3 f >'^■I51Sg^. HUfa>'-?-;'7-y*ie>igft) 
[0014] i9^2iBi8©*-if©liS&ilgtt. SO^ 

^e?:. ^-^^^±};^;5&m^i*^c^*ig»I|5l5§^c^^••;;T-y 
40 ©a»^BE^#t$&u. ^-^fm**^i^<t#«:«5^3 

[0015] IS*ra3iB*g©*-^©|gSti^g». SiJi® 

C i tc <fc 0 MKm^ 3 'jJ<tUX{'^m$iiXJ^yy->J^ 
50 ©^«1lijS**«J®t-SJ:^tc«^TS<!:C5«c#®*W 
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[0016] n^4Msm<D^-^<Dmw)mmit. 

tti>ic. jEmmkiiit)^^^mmMm(D i -o(dt-a 

> :t > :t 7 ^J®-r ^ C i J; 0 ^lEffl 5^ 3 S' >'^• 

[0017] if3}?ii5iatE©*-^©|gK)^g». 
mm-^^ J: ^ (c^^-r e i c 6 viw^^m-r^, 

[0018] fi*ra6fBtg®^-i?©|gttl^gW. ^N*-:- 
[0019] if^7fBig©*-3'<D|g«)«g». *tj® 

30 

[002 0] i*^S8fBtg©*-^©|gSii^g«. WM 

[0 02 1 ] if3}?]19 1 OietgCD*- ^^Ofgfjj^g 
K:|Hii|!UirciE?Sig<DSmft-^k:iief$ If -S J: ^ fc$^J^a)•r 
J: ^ (Clf fiS-r -S i C 6tC!^m«:W-r-2.. 

[002 2] 1 1 laig©*- ^<Digst)gg«. m 

[002 3] 1 2ietg©^-^©lgtb^a«. * 
Sm«E*«|gS&@K<D PWMx -T- -/ An 0 0 %J&: S 50 
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[0 024] ff3i?s 1 3nm<D^--^<Dmw}msit. m 

r . r- © 'J 7 u ^ibflf^fc > f - y ©SI 

[0 02 5] m^m 1 4ietg©*-^?©igKi^sw. 

(crm^-r s i c ^ (cif gt^w^ -So 
[0 02 6 ] m^m 1 5iets©-t-a'©igKi^g«. * 

[0 02 7 ] 

[ fpffl ] li^s 1 2 iBts©^ - 3? ©igsft^gfc cfc n 
ffloitgr'*>^©T\ ^7- vmE.jz<o hm^^^mE.^'f:- 
c i < ^ ^• f r- y tc 5c c i A^ r- tt -s , 

[0 02 8] il5Sffl3iBiE©*-if©|giii^gicj:n 

«. *-:J^©|5Ii*^Jl!)NF{C*-^f|%m«IA^>'^'^'7•ym 

EEJ:0ffit>J&^«:(3:. |gKi(Hi8§©T-A©:^{liJx 9^ 
[00291 «^4fBtS©*-if©|gSbSIB(Cj:n 
l-o©T-A7&i^JEffl?"3 L-Cf^fflLT^eE^n 

[0030] ii*^5lBtg©*-^?©liSft^g«:<i:n 

$iJffl)^S«. XitliJ«ijfet^lttS*S©^m«ij£«:S-^ 
(.»-c^?SMit(5igs<D-9--^ y ;^d'©amfi»i*8S^A»6^ 

jS5:}q)$IJf -S C <!: A5T- S „ 

[0 03 1 ] m^m6im(r)^--^<Dmm^^icj:ti 

•5^3 ^'>'^•|5]SS©:^->7^JL-f-^ ?r^^K:±S$#-5>© 
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[0032] is^sTtB^©*- ^(Dmmm&icjiiti 
[0033] ii:^8 laig©^- ■f<Dmwsmm:ttcj:ti 

^ J: ^ L/ r ^> , If 5 i |5]1i<Df'Pffl?Am7)^f# 6 ti 

m^mQRz^i otciEtS(D*-^?(Diit(ii^®icj:n 

-SOT', t}^^m^m^Ctii^X'^. X, 3>r^>-9-tC 

i % ^ J: ^ {CSIJIBIT -S C i # 
[0 034] 1 1 iBig©*-^f©,|E»b^gKJ;ti 

[0 03 5] ifslt^ 1 2iStg<D-t-^f(D|gSi)^gJCj;n 
7- 'J ©a?|I^EE*^|glJllHlS§©P WMt'^-t- 7^5 1 0 0 

[0 03 6] m^m 1 3iets®*-^?©ig«i^g(cj;n 

■t-^?<D|g«j^gOC<J;4T.«. 5=- 3 •>>'^•I5]^^g;5: h5'>i^X 
[0037] 1 5iet8©*-5»<D|gSi)$|g«:J:tl 

[0038] 

cn«. ^f^tBm«3tB©Xf— ^rj-CJH 2 
U. 1 2 VRO'l EW^rWr^XT— 5? 1 2 H^U 

[003 9] $ r , T- ^fcm^gROVN- V 7- u >; 7 
a;-^^. IES&|518S^L.■C©W>>'^•-^^(5|g§l 5W. 
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6U. 16V. 16WSO'17U. 17V. 17W<&3 

ffl^y •vi^gi^or«^3nfc*>©r. ^^©^u^? 

U. 18 V. ISWSO'igU. 19 V. 1 9W*5^iK 
felr. 3o©T-A2 0U. 2 0VRO'2 0W^ 

wr€), -e-Ltr. c©-<>-'>'-i?i5i8gi 5©a;^S8^2 

1 a. 2 1 b«. ^Pa1iC=i>7-*>-y-2 2*^Si^5nfcil: 
ijite^2 3, 2 4(Cg!^$n, tb:^SB^2 5U. 25V 
:R0'25W«, -f >^fi'>'3>*-i? 1 1 ©Xf--^3 
10 -f^H 2U, 1 2VSiyfl 2W©#— ^g^-tCgi^StlT 
l^^o 1^, X7"-^3^;H2U, 12VRi>'12W© 

[ 0 0 4 0 ] 5^ 3 ■;'>'^•[5ISg2 6tt. X 9^ > i 
L.-C©NPN?^©h^>$>X^?2 7, 2 8RO':7^'fj^ 
■<--)l^^t-h'2 9. 3 O^Wr-5 h^>>'Xif*y 
JL-;^{CTfil)^S$n/c4>©r^ -e© h ^>i>X^ 2 7 (C 
fct^r. 3U'^'^?«iaijS«^2 3 4CSMSn. iS-;;^? 
Wh^>>';^5f 2 8©3U;J'^(CS^$nr*S»). ^© 

h^>i^x^2 8©i5 f ^'»ii:irLei^2 4tcifM3ti 

20 XisK). h^>i^X^2 7:RO'2 8©&rJUi7^f. 

•j^mt>Citdi'-{:t-- K2 9SO'3 O^ig^M^tiri^^, 

L r . 9^ 3 ^^•@!^g 2 6 (D^^ms^.tc^s^mmmm^ 3 

1 Wifi^ffliJ y T i7 h 3 2 ^/^Lr>'^- t- •; l 3 ©lEire 
^tcS^$nt:fc«3, ^^yr-V 1 3©a^-iF«i£e£«i^ 

2 4{cSM?nr(,i^, 

[0 04 1 ] -f>>'N*-:>liI8Sl 5©10©T-A2 0U 

©ttitt."5/cSai;'34ffi^2 5 U«. ^}g^ii£I513§3 3 ©IE 

mmmti^^icmm^tixie'o . ^©^is^i^iasss 3 
30 {cs^^nri^s. c©i©^. ±m^mm^3 3 

2<l©-9-'(' UX^S? 3 3 a, 3 3 b <h 2^1©^^'-/:^-- 
K33c. 3 3 d^::/>; ■;'i^^^U-C^)?S?n/c^>© 

^©3SjtA;^^^»— :^ffiiJK:3JoSffliJ r f- 3 4 
zf^if3 7i^m^$txrt.^i,^ 

[0 042 ] m.mMmmm^3 s «. ^-^^ f 1 3© 
lE. :&^^PHi{cg^M3n-ctir. r-y 1 3©s^Pb1 

fc^3£8£^Z^t^fflS3 9«. ^sSmj!g^-/>3 ecciBS 

40 ^tixi^^x. ^iB.MM'y ^>3 eicMti^mm. u^-r 

40«. il:^e^2 4K;lBS2iT,ri^r. -'^:^>7=•'J 1 3 

isnist^aiss 9sy^^m^zjS^aiS4 o«. s^ss^?^ 
Ram.^^WL<oi,^rtx 4>«i m l ft s ^^ - jvm^^m^^.M 

DX.n&H2>-y-4 1«. jtitm^^-^^S 5. 36P^{ca 

50 [ 0 0 4 3 ] sr. mm^mtci>mm^&4 2 «. 
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§A;t>;J<- f-«:iSSg«EE<^tHS3 8. i^mmmfklUms 

9 . ^mmm^m^ 4 o rz^-^ p p >if 4 i © 

1 5<Dh^>i>Xi? 1 6U7!jS1 6W. 17U7iS17 
WSt>*5^3 2'>''^*lil8S2 6(D h5>i?X^?2 7. 2 8©-^ 

±jSSijfe|51SS3 ScDtJ-'f 'JX^?3 3 a. 33b<Dy 
- htCg^^Stiri^S, 10 

[0 044 ] ixic^ :^mmm(of^mic'ot , 027!;Ma 

(1) -i'>^i'>'3 >^-5? 1 ICDHSJi 

5fe-r. s^gatim©^tfB#©«ifp?:a'^-&. sp^. mm 

I5IS§4 2«, -r>^<-^[pISS 1 5© h ^>>'X57 1 6 U 

1 6U7!»M1 ewScCJf 1 7U7T»M1 7W«:'<- 

1 eUTbMl eWRO'l 7U7!>S1 7W^:*-> 20 
:tymm-r^. CnCCj:^. 'C>>'^'-^15ISS1 5«. 

[0 04 5] cc-c, ^-^stsibr. ^SB# mm 
icmmnmniiW^zfhfi'i') wi e o (v) . i o 

(KW) 5000 (rpm). 20(N-m)<i: 

L. m::ktii:bmt3 2 o ( v) . 4 0 (KW) i o 

000 (rpm). 40 (N-m) Ai'£mX:$)^ ^Lfc 
m^. -f>^^i">3>*-^' 1 liUr. 02{C7kTJ: 30 
^tC. 5000 (rpm), 20 (N-m) ©^>©^?> 
«tL. >'^'•>7'y 1 3iLr 1 6 0 (V) (DhOD^^m^f 

[0 04 6] -r>^^i'i^3>*-^H l?:^^^/c-S5 
0 0 0 (rpm) -C'151fe?i±.5ti^K:». tlJfflI|5ISg4 2 
«. 5^3 -^>'^•[5JgS2 6© h 2 7S?>*2 8^:t 

7$-|±/cS fifor, 3>7'>-tt-2 2«. 
PB^mBE*s-'^*--'r■•;SEl 6 0 CV) (c^jr^Jc^tc^m? 

ii. cnA3'^>>'^•-^[5Igs 1 5fcEntti$n-s„ -eut:. 

$IJ®I5Igg4 2«. >l'>^?'i'i^3 1 1 3!)55 0 0 0 40 

(rpm) ■C|51S-r^J;'5>{C-C>>'A'-^[5IgSi 5©h ^ 

^e^j^^f 1 evTbmi ewso^i 7U7i»Mi 7w*:i-> 

^«10 0 (%) KlS^-r^So fifoT, -O^'^i^a^ 

1 CcEnttI$nsmBE« 1 6 0 (V) tc/j:.S, 
(0047] '^>d<'^'>3>^-3f 1 1^5:5000 (r 
pm) ct0^fit^I5]gtS[-ci5IS§-l*S«^«:«, $iJ®[Hi 
8§4 2{J. -r^/^-^lplgSl 5©h^>>^^5f 1 6U7!> 
SI 6W^L< »1 7 U7!»S1 7W^:PWM*iJip-ri.C 
<!:tCj;o-C. -f>5^i'5^3>^-3' 1 1 tcEnJnStiSSI 50 



#g3¥8-2 1 4 59 2 
10 

ii*i-e©[5i$Ki!{icisi;/c(sc^MiEi^c^cfc ^ K:$(jiaj-r 

[0 04 8 ] -O^J'i^i^a^-t-if 1 1^5 00 0 (r 
pm) <fcD 4>ffit^I51K|^T-[Hll5$-a-^i«^tC«, $ljffll|51 
8§4 2«. ?-3 ■;'-'^•|518§2 6© h^>i^^^2 8 

*:*->3l±2.. cntCjrO. >'N* 7=- V 1 3 ©iE^^. U 
T ^ h ;b 3 2 , h "yl^VT. ^2 8 RU'>-< y 7- V I 3 <DM 
^-7-©SS§-C y T i7 h Jl/3 2 tcmi)fe*5flfen-5> C i (c J: 13 
mmi^^U^r-^s^aSn^o -&©f^> $IJ^|5I8S4 2 
g=-3 i'>'^•@IK2 6©h^>i?X:>2 8%3^7•r■5<fc 

^tc^cf). yr^ hJU3 2^css3t^/cmmx^■.;^+'- 
W7 v'f^h'C-ii'i^'-i':*-- h'2 9^/M^T3>r'>-y-2 
2 tcSa 3 tl. n > 7'>-!f 2 2 ©^^H^EEtt 1 6 0 
(V) J:«3 *>m^SEEiC^c-S. 

[0 04 9]e^^tf. -/>^?'^^>3>*-^ 1 1 ©igii 
I^<lr7 5 0 0 ( r pm) CC$-a--5«^ic«. ?■^ ■;/^^•IHI 
gS2 6® h^>>^;^:S?2 8<D:t:y^y7'^-7--{=^mW 
-r^CtiCJ:*)^ 3>7=>1f2 2©^T-PBimBE*32 4 0 
(V) iJ^C^J:^CC#E-r.S„ X. 'O^^ i'v'a 

1 1 ©[5ieSJ^SAai:^)/c-S 1 0 0 0 0 ( r p m) tc 
$-t±SJi-^tC«. [1I0<. 5^3 •;;^^*I513§2 6©h^>>? 

2 8©:t>:*-77'*-7^-^ ?:$IJ®-r -SC ifC J: «3 , 
=i>T^>-y-2 2©Sg^P5^BE7&i3 2 0 (V) <h^c-5<fc^ 

[0050] fiP^. J^MSS 2 6 »SBEffl5^ 3 

i Urf^fflt-64>©r\ C©5^ 3 •;/>'^•|HIgg2 6*mKm 

«, -r>>'^'-^?[lSS 1 5© h7>i^X$ 1 6 U7!)S1 6 
W^L/<t3:l 7U7!j21 7 W©PWM7^::l-7--< ^ 1 0 

0 (%) i-rsjc^tcfijai-r-Sxfc^fc^o-ct^So se^ 

-1'>yi'>'3>*-^ 1 UC{i, ?3 •;'^^■|HIS§2 6 
[0 05 1 ] (2) -f>^<'i57S/3>*-df 1 1©@^$(| 

«) 

m;^ (fiasi^) icmy-r ^m-^iat. > ^r*^ ~> a > 

*-:Sfl 1 ttlS^SfJS&tAj:^, BP^, *iJ®15|gS4 2 W. 

5^3 5'>'^•|51SS2 6©h^>>JX^?2 7^5f>$-|±.5J;'5 
iC^c«3. fie-^-C. '/'>^*'i'i>3 >*-:S? 1 1 *ie>©l51^ 

Kl SUTbMl 8WSC;fl SUnmi 9WafeO'«:9^3 
>'^I5]3S2 6© h ^>2;>;^^2 7?:/M^r-'<5»7=-y 1 3(C 

[0 05 2] C©*^. -Y>5^^?5^3>*-^? 1 1©^ 

X\ "t- ii^mmKf}i^-< 'J r- y miE© l 6 O ( V ) J: 0 

4>ffi<i^t^. -^CT-. $1J@I[5I3S4 2«. C©[3I^$lJSi)B$ 

jftmmife^iajg 4 0 cc J; f) f- y 1 3 {c^tf i> 



n 

[0 0 53] j^a. -(:y^^i^3>^-^ I Kom^mm 

-r y 1 3 ©^mmE/c^ 16 0 ( V ) J: D ^^jffil^lS^ 
{C«. fir(a]lpl3§4 2«. 'C>>•^'-:>|5I8§1 5©T-A2 
0 U 7!)M 2 0 W©li-rtl*i©J[ffliJ<D f-^>i?;^dJl7U 10 
7!iSl 7W^^>^-lf, ^CDft. h^>i>X:Sf 1 7 
U7!)M1 7W^^7 3-t±-5Ci^^iiLr 'l'>-'^'-^^I51 

SSI 5ti^i;>j^yf-v 1 3'N§t|&2ti-smE^^ii-r.5. 

[0 054] ( 3 ) T- y 1 3 ©5*tm 
^^y7-<J 1 3*5g{^brSIEj!)^P^T-r-S<f:. -O^r'd/i^ 

t£:h(DX\ C©JS-^(C». ^>*-;'T-'J 1 3fC^1-gP©358K^ 

0 0 (V) <D^mmmfci>mm^i^-^i^ 

'i'>>'N-5?[n]g§l 5©l-o©T-A2 OU. ?-3U'''N*(51 
S§2 6RC>^j^MdS[5IS§3 3^fflCi-5o 
[0 05 5] BP^. Mjii5>7'7^3 7*5^Jgi3>-fe> h 
KHjAjt^g^^Sia^i, •fe*Pi7px*-fe>-t^4 1 «. m 
4(a) Ri>'0 5 (a) r'^-rJ;^(C. S^^WMnKV 
&ci3mt^^inx. 05 <b) r-7j^-rj;^ic. iE ( + ) 
rn^X'Vi ^ u-i^i'Siyfft ( - ) ^^g?rv^ u-^jI' i -5 30 

$ljai[5I8§4 2«. ■fe'Pd'DX.'£-fe>-t>-4 1 ^^6© 

tB-r.Si. ^®iaj*&r-*-2)i*iJ»rL. -f>/f-:> 111881 
5©lr)©T-A2 0U©h^>t^X3?l 7 URi^i^^" g 
vf^^^l 6©h5>>'X^?2 7J^i1-©h^>>^xa? 1 
6U7bMl 6W&o'i 7 V. 1 7W^3^:7^■^±s„ |g 
tc. $imi[iiK4 2«. 05 (b) tc^-r<i:^«:. -^u^ 
p;^.-^.-fe>lf4 i*^6©{±5;'3ft^S©SiJb'3SO'tAT*^ 
03!>ie)3^ij£mjlSmEV a c©-fe'P i^PX-^.^^^ffi-r-S, 40 
[0056 ] fiJDlsISg 4 2 «. 3?iJ£mz®M)E V a c ©-fe' 
ni;nx.^.^«^m-rsi. cntc«-:J#PLL$iI®K:,fc 
«3. 05 ( c) SSzjSliiJg^EV a cCcp] 

»30fcjE?SiS©«i» (^£E) fi-^VR^fpfiS-rSo $ii'«ai 
|3|8S4 2 «. a*|l<t# V R7&>63^^m?[g^)EV a c ©@ 

[0057 ] $f]ffli[5igg4 2 «. J1-gp©3^iS^iS«: 
^. ^lHl^4 2 «, 3^iifemigimEV a c ©iE ( + ) * so 
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jS^O^ (-) ^^g©?Ji:^(Cfcli-C. ?-3 :y>'N-|5Ig§2 6 
©h5>i^X^f2 7**>$-a. l-o©T-A20U© 
h^>>'X5? 1 7 U5::t>2lf a. *ir(a][5]gg4 2 W> 5fe 
-f. "^^mmMWy a. c (@4 (a) #BS) 

e)iE^-^©-fe'p p x,^.iaf^-e:^j^S2}Ki5is§ 3 3 ©tt- 

-/yx^3 3b(cy- hm-^^#^SJ:^(Ci&i3. ije-, 
T, -tf-Y y>^^3 3 b©am{4ffi«, 04 (b) (c^s-r 
J:^(c. BS^ii^c^. -g-©f^. $iJfflI[51SS4 2 «. 04 
(b ) (C:^f J;-5fC> •y-'f ';X3?3 3 aRO*3 3 b©a 
m&tB*s#^tC;^:(C>5:SJ;^K:'e©-9-'^ 3 3aR 

?>'3 3 btc-^xi)^- v\t^^wm-t^ii.^^^fJ.^. 

[0 05 8 ]rfDLr, It-f ';X3?3 3 a^L< W3 3 b 

•t^-r y;^^?3 3 a^L.< W3 3 b (cy- hm^*5^x.e> 

1 7 u*i:t7-r-si. ■e©mex^-»i/+'-3&^=»>7-'>-!f 

2 2*:A•Ur>'^'■;»r••J 1 3 {C-^it6nS<t ^(CJ^c-^T. 
^^'•;'■r'; 1 3 3&s^EE$ti/cmiI-C3^m$n-5J;^Cc^c 
0> fifoT. 51-SP©3SSSmjS©5£it^z!imSS I ac». 
04 (c) JC^-rj:^{C. ^^tctfttlT-S. 1^. 

y 1 3(c>it^s^fi©ji^». f^tcif^s. /^'^>r•y 

1 3 iC?Ft-r €>3SmmsSt I b «5^mmijS^fctSS4 0 CCJ; r> 
-T^^m? nrfiJfflllHl 884 2 tc-^x e>4T. -5 J: ^ (C^c 
•5. *ijai5I8S4 2«. ^mSiiSl b*5Bif^fjl(c^-3-^ 

i. ^>:©am?EloaI^^^c#^f•rs. 

[ 0 0 5 9 ] in-^, $iriaii5iss4 2 «. jSitsa^-^BEv a 

c^^iE ( + ) ^ig?©JS-^Cc«. :$fr. -1'>>'^•-^^I5]8Sl 
5©1-^©T-A2 0U©h5>i>;^^f 1 7U<&:*->$ 
■a-. So. ^jglggKlBl883 3©-9--<y;^^f3 3b^:t> 
cnCCtO. -y-'ryx^33b, Vy^^VT.^ 
1 7 U, ^fV^- K3 3 cmJ')7t> Vi\-Z 4©MSSr- 

yri' h^i'3 4«:3^iJ£^2p.^ij£ I a c*5^ti. yri'h 
;i/3 4«:mMi*>'b¥-35s§S2n-5o c©yT^h->u 

3 4 K:iSnS3S?j£m2Sm?j£ I a c «3£ijSmfi£*iaiS3 9 
(CJ; «3^ai2nrt^m«S£ I d <h L-t:*lJ®)[518§4 2 tC-^ 

nT*tJ^|5I8S4 2K:-^^e>tlSfe©-C&-5*s. CCT- 

[0 06 0] V=y^^V>7.^\l\5(D^lyi^m.(DmmcJ^ 
Ot^ffimzSl d7!>sttJ]nLrciT,*5Sj||g^vRJ:0;'s:ic 
J&Si. $tJai|5I8S4 2». h^>5>X^? 1 7U?::*-7$ 
1*. h^>i^x^2 7^:i->$#-5o cn«:j:f). yr 

3 bRo'7^'^^w-;uifV:t- K 1 8U^/rur=i> 

x>-9-2 2fC^x.6n. MtC. 2 7*^L 

•C>'^• vT-'J 13 fc^x. en-S J: -5 ec^j: «5 . y 1 3 

[006 1 ] -e©'(S. 3^ijSmflfe^ffig3 9©^.aiSij£ I 
d*««:i>b-Cfiiem^VRJ:*)/hK:/j:S<b. $IJ®I|18S4 
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i^X^Jf 1 7UJC4Px6tl€.y- h«-^Sy»05 (d) 

[0 06 2] stmMmm&y SLcum ( - ) 

{C«. flj®|518g4 2«. l-o<DT-A2 OU(Df--^>i^ 
1 7 U€^:^->^^±, MO. It U 3 3 a ^:J-> 

$-a-€)o ccDia^o h7>i>xa? 1 7 uso'2 7©:t> 

1 7U{C-^^e>n5y- hfi-^S z«05 (e) JCtj^T 
[0 06 3] EP-^. $iJiai[5ISS4 2 ^5 ( f ) f^mt 

tiicj:*). I d it^mmWME.V act lUffi© 

(g) ic^^-rjz'jicu^^ 

C 0 0 6 4 ] M or . 7^ V 1 3 ©*I^Fa«BE»» Sfe 

m)E*^ffiS3 8 tcj; ■o-r^^m^nr*lJ^alIHIg§4 2 ^c^x. 

3 ©iS^^PB^SiETis^SSffiic^-r i . ^m%T i ^J»t b 
r h^>s;>X5f 1 7 U, 2 7SO'1t'f yxi? 3 3 a. 3 

[0 06 5 ] C<DJ:^K:. :*c||i^^(cj:titf. -<>i^i:> 
'>3>*-3fl l?:igSi)f -5i»^(C«. 5^3 •^-'>'|H|SS2 

6>&^Effl5^3 •;./^•<^: Urf'^ffl^lf. ^'>>'^--:^^ 
I5I8S1 5 5:PWM$lJiai-rS<J;^icL'/c©T. -O^^'i'v- 

5^3>-t-^l l(D|n|^$IJSt)B${C». -I'>5^'i'i^3>^: 
1 lO^mmEEtCf&Dr^a ■;'>'^•[5I3§2 B^PflEffl 

5 ^msm ^3 -J i LTf^ffl 3 •B--5 J: ^ tc O/cCD-C. 
-{lyif^^i^B >^r- 1 1 ©|5I^$IJ«j>&n?t{C?f^C ^ C 

[0066] MtC, yy-V 1 3 (D^mmi>Cit. IgSb® 
8gfc-2)-^>-'^•-^f@8Sl 5©1 o©T-A2 OU©ffl;^> 

Sg^-2 5 Ui>'^•i.f- 1 3(Dn^^t<DmiC^)r^V)V 

7URC;f2 7 ^ 3j- 7 $lJiSlf Set -5 tCU/c© 

-*n-p®T-A2 ouso'5^3 v^mm2 e^r/rur 
[oo6 7]se-QT. tit^iti^^c*?. asso*^© 

:^^CS h7>;^€rWr^«ffl©5£^S5:ffltiJS< Xh. 
^3 -^A|518S2 6 5:ieS:L.r$ir<ail518S4 2©$lJ®/c^:r-C- 
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Mjt=ix h©ffiji^@Df#. X. «mS«J^©^MSic 
fcl:fS^*8!BJ©/J^li«<fc^a«3f#-C. — ^m^tfiSgt 

7^ 1 3 ©fil^^Sr^ < mm-ti>CtifiX-^ i><D 
X\ -^^^tfg6it?rS< T^C X. 16 

0 (V) m^toy^^vT-') 1 3Jc>pfL/rctiJ;»3 feffit^m 

ESU< WlgCimEE©51^g|5^iir*or4), -€•©>'^* •;; r- 
1 3JcS:g(C3t1i-r-2)C i*sT#^^>©-C'*0. i^ffl 

10 [0068] MJC. yy-V 1 3 ©3^«^tCfcC^T. ii- 
gpmz!g*i3Si^mag©ia^(C«, $IJiail5|gS4 2«. •fe'Pi' 
nx.>^,-fe>-tf4 l©tB:^{f-^«:»-:3t,ir3g»£liag^lEV 
a c©-fe'Pi'PXj;&j|:^^tilur. cntc^-^tjrjiijfes 
MmS.V a c {C|5l»! bfc»iem^V R *?S« C©^^ 

ffvRjc3ia^migmijS I a c ^^mr ^i5.mm^^m^ 

[0 06 9]«£-oT. ^JEfflUTi' hJbS 4%fflliT^> 

3:^sfeMj^s©:^J^%#©^lJ^aI^^f ^ c i j&i-r # . mjgi^ 

20 ic>tt-r-5^mmijS©$iJtai4>?f^c'5ci555-e*-5)o 

[ 0 0 7 0 ] X> $IJ^|518S4 2 7- y 1 3 <D^m 

^(c*ji*-c». -'■c y 1 3 ©^^fc^t^ htifc±m 

S8SliI8S3 SWif-f y^^3 3 aSL< W3 3 b©iim 

8ijf'P**iC;^ct)-tf-SJ:'5fcL'/c©-c> ^^yfJ l 3ic*f 
■rs.^iS^c^^^E&±-rsc<t*irtrT. >'^*•:»7=■y i 3 

[ 0 0 7 1 ] 1^, JilsHJSWcfct^r . X y 1 3 © 

5t^B#(c, 3>7^>-tf 2 2 fC>'N* >7-ymjEfc^ 1 6 0 
30 (V) fe(±©mBE (««l^«3 0 0 (V) ) tc^mu. 5^ 

3 ■:'>"f[ilS§2 6©h^>>>X$2 7?r, ^i^m^^m^ 

3 9SL< »^MmiS^^ttJg4 0©t^aimaS«:a-:5< :t 
>:ty 7" -7- -( icx^mux ^-i y 7- 'J 1 3©3csmijg 
^{c r -5 J: ^ (c u r 4> J: t 

[007 2 ] m6j^zjim7it^mm(Dm2(Dmmmx^ 

0. HI <!:|5]-gi}^(cW|B]-t?#;5:#LT/T^b. 
S^cSgP^©.^^ijiH^-r€)o BIJ%. iEi^e^2 3. 2 4 
Pb1«:». y 9^>i'lHlgg4 3 3&sSi^$nT*$«3. C© 
•;'5=->^15I?§4 3». ^^'('-•i^-f-;U^?'')'^- K4 
40 6 . 4 7^^^iJ«:Wr-SX'C'y?^>>7^^it-2>NPNff^ 
©h^>>>X3f4 4. 4 5^ii[?iJ«:S^L-c«j?S$tir 

t^-So -e-L/r. -^>>'^*-^^|5IKl 5©i-:>©T-A2 0 

y;^^ (JiiT. h^-f T-y ^<h??p-r) 4 8^in-uxst^ 

S?®^'r>3 5{Cg^^5n. t?5^>i/S^-4 3©4i 
^■^i/cSS^Sfe^igail^ 4 8 3^^^®^ > 3 6 {Cg 

[0 0 7 3 ] 07{Cfct,>T. itjS*-i?4 9©[HIgi*4 
9atC«. ■5*-A4 9 bA^MSn. pJ86g.'^.«5 0 
50 «:«. •e©'5*-A4 9 bilS^-rS'i»*-A4^^T5 0 
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sLt^m-fhti. 'simmj^Mb ooos.-^.gps o bs&>'5 o 
cw. mmms^Mb iso's aog^-^.sus i aso's 2 

[ 0 0 7 4 ] -e or. m.Mmfc^m^&5 acoje^^ 

«. 9^ 5 5 ©S^^K- aRO'^^X 5^ 5 

6©H^s>tbccgi^$n. ®te5 4©fii4^^«. tarn 

X -r 5^ 5 5®@S}i>t bRO*^^;=!. -< -^^ 5=- 5 6 

^K- a (C^,^$ nr te 0 . ^fftX ^ 9^ 5 5 SO' 5 6© 

pJ8iig^>t c , c itrnm^e- * 4 9 ©A;b^^^(c^^3 n 

[007 5 ] BO*. a6K*5l=.-r, 3>^^^f5 3©@ 
^^■^^5 Ht^^yfV 1 3©iE4^T-iCS^3n. 
gj^.S 5 2 WlLfiKffilJ >; T h ^1/ 3 2 ©/A' -r- y WJ^^ iC 

[0 0 7 6 ]rfBLT. -l'>^?'^e>3>*-i? 1 1 ©Igiti 
S.O'-r>i^i'i^3>*-:> 1 l©[5]^$IJ8l)MOTC>'^'■;/f- 
y 2 2©5fcS©«jf'P«:oi,iTW. ^j«^^SS@8S3 3©1f 
-l''j;^^33a, 3 3 b©ft*)0(C f- ^-i-T i!7 4 8*5 
^ J: ^ (Ci^j:^,«i4«. m 1 ©ll)!ife^<!:l5]fl|r'*.-So 

[0 07 7 ] ( 4 ) /^' 7- y 1 3 © 'J 7 b 

ST. -'^•y^y 1 3©y u-^->»«jfpK:oi»r3^'^s 
ic, ccDt^iatmi^^y'^ i>'3 7 ^t^x.«mtB 1 0 0 
h©3£sfem2S/c^mi!i3>-fe> hccMjA^S^t. 

So CtiK:j:0. $IJ®I518S4 2K. -Y>:J*'^''>3>*- 

1 l©|gKl*- h'iT'f^^^yT-V 1 3©y 7 Ulrica.* 

[0 07 8 ] ^3 7 355^31=1 >-fe> htc^^ 

fC. tli;>3<l-^S?:ai;bL. cntcj;«5. *IJia]|5ISg 4 2 
«. PLL$iriai(cj;0. 05 (c) «:^-rj;5K:. JSsg 

zis^uva c©@tt^#iiK-rsj;^ic^d:or*$«3. cn 

[0 0 7 9 ] $IJiaiI5]g§4 2«. y 7 U -^/i^^*" KT- 
«. •r>-'^*-^^lHI881 5©lO©T-A2 OU. 
9=->i^[5|S§43RJ>'h^-YT>i>48?rffll^S„ fiP^. 
SIJ®@8S4 2». h^WT-y i7 4 8?r:t>5ti-Sii4> 
^mmmmE.V Si c^iJE ( + ) ^i«?©ii^«:». 5fe 
■r. lo©T-A2 0U©h^>S^:;^^f 1 6USC^^X-r 
•:;5^>i^l5I5§4 3© f-^>>^X:>4 5*:t>$-l±-5. C 
ncCcfcO. 7" y 1 3©iE^T, =i>5'^^5 3, ^' 
'^^-K29. h^>i^;^^f 1 6 U, h^-('Tyi'4 
8, 3>42>h37 (3:^Sfe^iS) . yTi'h;I/3 4. h 
■7 >>^X 4 5 ROVn- -r y 1 3 ©*^^©M?§r-3^fife 

(>'^•-yT■y 1 3©StmmS£. 5^S£^jS'^©I51i« 

^) cn«5^s£mi^^m§3 9K:j;i5^ai$n 
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[0 08 0] h^>i>X^? 1 6 UR04 5©5j->t^M© 

,«^(c J; «3 i^iffimsfe*iti*n ore nAs«ifi-^v r j: o 

^7 3iJ-S„ -e-©fa, 3^?j£^ijiE*^aS 3 9 ©*^i±5^?j?L?»5 
j^^Or»li{t-^VRJ;0/Nc^c*i. $1J®|5|S§4 2« 
BO'h^>s;'>^if 1 6 U*3f->S1±-5)J:^{C!&:S, ii( 
T, l3]«©«J{'P^^iITct^fc^c€>„ 

[0 0 8 1 ] i^m^mmMKy ac^m ( - ) ^©«^ 

$IJfflI@]S§4 2W. 10©T-A2 0U©h5>>^ 
10 1 7 U<&^>SH±Sti4>JC. ^>^IBIK4 

3© h5>i;'X^?4 4?::t>S-i±.2., C©Ja-^©h^> 
i>;^^4 4©:t>^7t(j('t». BUai© h^>i^:^^? 1 6 
Uil5l«r&€>„ 

[0 08 2] c©J;^tcm2©||;te6«l«:cfcn«. 

y 1 3©y7b-;;>'^K)f'PB#0Ctt, :5?[5I3g 1 5 

©l-o©T-A2 0UiX'(' -;;g^>i''I5]8S4 3iKJ:-o 
rjf^^SnS|5fffiffl?-3 •;/^^•CCJ:0. >'^'•;'T■y 1 3©^ 

<i;^cco/c©r. fif^iws^cO. Strnffligtuii^fflt,^ 
i4'^JU+*-3%S©5it«?r0-SCi3!)Sr*. mm 

ffligJa4S*5^r*-5©r. maaii)mF*3«:-?-©ss^ 

@ijj^(c«*3(gr'^)^.o 

[ 0 0 8 3 ] i^a. 7- y 1 3 ^mmesiim3!)>6am-r 

mt^:^ -('J ^5 5 SO' 5 6 (Om)^ 

(c-a) ra^:t>$-ti-rii:ijS*-^4 9^— 7^(^ic[Hl 
eS-B-SC itcj;0. pI»)S.-=&ffi5 0;&_h^$i±r. M 
7tC^-r^'?iC. 3>^i'd?5 3<S::i-7S-|±. MiC. 
30 7- y 1 3 ?:SmSSbm(C|9STS«^K:». 

5.9^5 5 RO'5 6©}g.'=^, ( c - b ) ra1^^>S#rity£ 
^-5?4 9^j^:/3fSltC|5ItE$-i±SCi6Cj;0. aJKlS.-^. 
S5 O^TPtSifr. 3>^?i'^5 3^^>$#S„ C 

^^©^Ct^^SOfcX g^^mi ife o^#s„ 
[OO84]08SO*09 {i*SB^©l^ 3 ^ss«?i)r & 
0. 01 i|5]-gi5^«:»p]-?f-^^#or^o. OT. 

mf3:i>m^ic-j{,^xmm-ri>o sn^. c©»3^ss6air' 

». iOr:/v5>UX-t-if5 7^fflCi/c^>© 

40 r. ^7ixbX*-d?5 7«, Jgi5ctB«iiIx.«3ti©>^7- 
-^aW'-'l'5 8 U, 5 8VSO'5 8W^Wr'5X7^-if 

(N d - F e - B) *^6Aj:Siattf*^fflt^fc7l<i5^ 

sss?f$©p-^ (0^#-r) i*>^^fi£3nrii-5. -e- 

or. y^r--i'3-<'>U5 8 U. 5 8VSO'5 8W». X 

a^-ie^sn. -e■©s^g^=^«-^>-'■5-^la88l 5©aj 
;b^^2 5U, 2 5 vso'2 5W«:gM§nrc^.5. 
[0 08 5 ] MOr. :/^>'U'X*-^5 7 «:», 
©Jc-^iC. P-:5f©|nIfe{4g^t^tB-r-5^^-^U^T^3!>^ 

50 6^5 3<B©featjmi^^^A«g:t:t6nrte9. suspiass 
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S^i^•rsc<b{cJ:*)-^>>'^'-:^^[5|Kl 5® H7>i;';^ 
^ 1 eUTiSl eWRD^l 7U7^M1 7Wic>ft-r-2>Mm 

5 7 ^ffli^/cJa^-c€) . BuiBH 1 mMmmmmii^^n 

^CiA^T't-S, iC-ST'. y^v'U;^-^-^? 5 7©P 

[0 08 6 ] C©*^, Se* (a 1 0 ) CD^-i?7 i L 
3 7" 7 U ;^ * - 5 7 © D - if i iHli^© ^> © 

e. . En»nm£Eic$$ ^Mmi&fS.^ic j; o p - ^ ©7xx 

CO 0 8 7 ] cnccjitur. c:©m3||M^tcj:ti«. 20 

y'^t'UX-t-^S 7 ^^SB#©[51fe^JW±T-|5]lK5-f± 
^>i?X3' 1 6 U7!;M 1 6 W^U < » 1 7 UTiM 1 7 W 

^rPWMf'^-T^-f 1 0 0 (%) t-ri><i:'?t^mw-ri> 

©■C . P WM*iJ®«:»-:J < Elttn«E©i«i)ijg^fiS^{c J: S 

P"^©S^a»^U</h3<i&i9. p-^©^«»^@:^ 
p;5±-r^>c i*iT-^s„ -eur, :/5vux*-$5 7 
?:S^B$©[piisi^?i-e[5ife$#^i«^r-^>. fi^*©p 
WMf^^-T-^ j:»?4>ift<-rsci3!»^t:-#-5©r\ o- 30 
if ©iSia?s?^^fc ^ ^ ^^i*/J^ 3 < -r -5 c i *5-c' # -s , 

[0 08 8] *:^gg#*E>©3li^CcJ:i9?#6nifc 
n-i'SS!lt14^^-r4>©t:-&-&, ^^yf-v 

1 3©mE«^tK:3 3 0VC$>i>, 09ttiicA-C7'n 

h3nfcss#ttA«. fie*©^-if©igttiig(cj:o 

^-dn =S:mMLX. ^aKim^8 0 km/h-C^tf 
3-B-/c»^©*-if7©D-i?SS!|#1±r'^>^. ^-if 
7®3EtStt. 3 30 (V) . 10000 (rpm). 1 

0 (N • m) r-*>f3. mwsm(^isi-f^'f:-^(Dmw^m. 

©±[5I3SmBE»3 3 0 (V). PWM7=:i-T--< «3 0 40 

(%) t:-*So (sa. m9(ommimrBi (^) . siEfi«s 

e[ (d e g) 

[0 08 9] s/c. a9if«:xr-7-p h $nfcjaa# 

^iyly:^^-^^! ^mmL-C. mmSSft^^SOkm 
/h r^tf $1±fcJS^©^^i/ U>^*- if 5 7 ©D- if 
SSiKH4r-*s. ■7'v->ux-t-if 5 7©^tS«. 6 6 
0 (V) , lOOOO(rpm). 10(N m)r^> 
0. lgS6B#{c*sl^^*-if|g8tii|gi 4©3E(HlSS«)E» 
330 (V> . PWMxi-f-^»6 0 (%) -C^S. 50 
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[0 09 0 ] H93&^6BJ6Wj:J;^(c. «SS!|t14B«< 

?ag#i4AK:j:tut:ii#P5Mjg{c*fr-sia^±#*5®< m 

?3 2.^^•[518S2 6^mE.m=^3 y^-iizLXilFm^it 
r^'>>'^•-if[pI3§l 5©illSSmEE?r#IIT'#^©r. 

y 1 3©m<J;»5*>«t^^tS^E6 6 0 (V) © 
7'^i^bx*-if5 7^is^ffl-c#. cn(cj:-,T. fif* 
ill]— jig^f#.5©r'PWM7=a-7- ^ €:ja< T-SC i 

[0 09 1 ] fn%. >'<-y5=-'; IRO'l 3©fl)E)i>5|H)Dr 

^+^liE*5-7'^i^UX*-i?7©2fST'*-S 

s(c«. pwmt'^-t--^ ^2{g(c-rn«miio tee-o 

PWM-r^— r--^*sA»< j5:-?/c^/cWPWM®-^ 
u X * - i? 5 7 © u - if ©rlcXlSStcglciiic J: r ^ G 

[0 09 2] cammic^?>u&iM(Dmm(icj:f). m 

if©D-if«:». m^i^y hfj:^i}^ibfj:^7k^m 
S^ffll^ -S L^m*^ -o fci)S^ jy±©J; ^ icm 3 ^SS^ijK 
<fcntf. if 5 7©P-if{c^<Sr^t?N d 

- F e - B*^6^c^>7XiX6S5^fflt,^r ^©7X^^5 

©i*a{Ccfc^^i^^fflisij-r-5ci:*5r'#€>o eeoT. p 

- if ©7x^i^sfcfi^* J: 0 m&:fi<Dmmmm'k&m 

■r-SCiAipJtliJ&O. r^^i'UX^-if 5 7©5S!j^JSr 
IB^Jfefi^r-W. 7l<:5V^S©SSt4fti or N d - F e - B 

[009 3] $/c, ±f2||Sg««lr«. ^-ifiU-C-O 
if'i'i^a >*-if 1 1 ^>L'<»:/^5>UX*-if 5 7^ 
fflt,iS<fc^«:Lfc*5. «:t)«3Cc. 2tB^-if. 
ii:^*"if. ^tn3:';^i?if>x-=e-if^fl3(,ir4><fc 
<. c©is^k:«, |gSJjIlS§ibr«-7^-<;^-<-;Ui^' 
K^Wr^;^'f ■:'9^>i^*^^^/£:S h^>i^;=^if^ 
2(iil^ijw:S^br^cS 1 o©T-AbAiWU^i:t<»4>© 

(mtf::^^e^{^iagg*-if) 4>*9. tigor. mm^ 
SSt Ur» 1 otLh©T-A>SrWr-5^©J&i*f|^<bJQ: 

[0094] StC, ±IBl|]te0!lr-». Si^SlJRgffiX-C ■;; 

f^toOic. il?afe7iJSML/c2{i©-9-'f yxif^^t^f 
T4>J:<, 3S!^3^iJS^L/c2fB©^* htf-Y y 

;^if^b<»7* h V ^ 7 'J {p ^mi i>^^t^i^-c h 

[0095] ^©ffe. :4i^H^{i_hfeLfcl|]66«^CC©i?fPK 

-r y ^rmjgti or if ^iSiijr -5 ^r- if IgSb^g?: 
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[0096} 

^ffl^Ji-r ^ c i jjc < f 7- >; tcRitic^m-r -5 c i*s-c 

[0 0 9 7 ] itjJ?^3iBtScD-t-^?<D|g«)^gfC 

*-^?©|51^$IJii|B$CC. *-^^^mm^I3!>^>'^' ■;'Xy 20 

9^>yjS^?r*>:t:7*ijai-r-5C<b{Cj:«3. ^©T-A 

[0 0 9 8 ] if3}?ra4ISt!iO-t- ^'©.IgKj^atc J:n 

[0 099] fs*s5 letE©*- ii(DmW)mm.(^j:ti 

[0100] m^m6sm(D^-^(DmW)mmtcj:ti 
tf. >'<-yr ucD^^ffiiftc. mm^mit. mmmmi&^m 

[Dion n^nmco^-iKDmWimsicjzti 

[0 102] ii*^8iaii©*-3'©ig»)^gccj:n 
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[0103] 1 1 iBig©^-^©|g«)$?gK:<fcn 

[0104] 1 2fStS©*-^©|gKf«g{cJ:n 

*-i?©®4>«mfcfieffl$nSi±};^tc*3tsr. 
■r-';©Sj»mffiA5|gjti[5ISS©PWMr^^-T--Y*5 1 0 0 

[0105] nm 1 3ietg©^-i?©|gSb^@ccJ:n 

J^-j7-')(0')VVvl^:x «jf'pB#iC ©^# Ji )\y 

nco. m.'^mmKmt:^ttiii>, nm\ 4cciBt8© 

■t-4?©|g»j^gtCctti«. 5^3 v^m^^Vyl^'JX 
[0106] mmS. 1 5i2ig©*-^S?©|g«j^gfcJ:n 
ti/c:P-^f?:flH,>/c©T', if ©^^^iSfe-S C i^^ 

]S-t#?rffi;^P;5±T s c i *5r- # ^„ 
[0B©®WcC|tti|B] 

^ 1 ] :^mm(om 1 ©ii*s^^^j^-r^fi«j^fisa 
0 2 ] ^-^(D'^^m (^© 1 ) 
03] ^-■^(D'^^m (-e©2) 
04] 7- y ©3te^B#<DSgiJ©<S0B (-e© 1 ) 

05] -f- y ©3(t^B$(DSgP©i^ff$0 (^©2) 

0 6 ] :^^m(Dm 2 ©uss^^ii^-r 0 1 ffl^0 

07] =i>^i7^©^RS0 

[08] sjc^B^©^ 3 mmm^m-^m i ffi^0 

19] p-i?©ag#tt^^^0 
[010] mtm^m-r^m^mfsm 

0ffitti. 1 Ht^Zyif^Us^^—^ (^-^f) . 1 3 
it^^vT-'J. 1 5«-f>>'N--i?l5Igg (|gStf|D|gS) , 16 
UTbMl 6WSa*l 7 U7!)M1 7W« h^>s;xi? 

y ^> ifM'T) . 1 8 U7!>S 1 8 WRO' 1 9 UTiM 1 
9W»7 F. 2 0U7!lM2 0W» 

T-A, 2 2»=i>7^>1^. 2 6«5^ 3 5'>'^•I51SS. 3 2 
WiteSfiJ 'J T ^ h ;l/ . 3 3 «^ j^S8£|51g§ . 3 3 a 
3 3 bttif-f yx^. 3 4«3^^ffliJ'JTi7 h;k 3 8» 

. 4 1 «-fe'D>7DX..S-fe>-y-. 4 2 «$IJai[51Sg ($IJ 
. 4 3 «X -f 5^ > i^[sI8§. 4 8 «)R:^|fi]14H 
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[^i>#R«8ij ] mi^am 1 7 2 ommcx^miEconm 

(#BtfB] ¥^1 4^3>g2 9B (2 0 0 2. 3. 2 9) 

[<&PS-^] !RFgi^8 - 2 1 4 5 9 2 

[4>SB] ^^8^8>^2 OB ( 1 9 96. 8. 20) 

i^mnWL] '^mm^f^^ns- 2 i 4 e 
imm^^] - 7 e 4 1 8 

[ffll^i¥:^«^7JiS] 
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[sma] ^fiSi 3^1 o>§ 1 6 a (2 0 0 1 . 10. 

16) 

[^mms. 1 ] 

[it5j<sn 7 ^ -C :t - K^Wr -5 2(1 

c ©ISIilBl^tca^iJtcglM 3 ti 7 7 ;^ - Ji. ^ ^ - 
F5rWr S 2 (1©X -r ^» 5^ >y^^;g:ii^J{C^Lr !& 



$ -If S ct 5 cc^fJ'iSJT -S c i <b -r -SiS^ra 1 lets© 

Ci»5j?S3] iiJiai^m*. ^-^f©leI^B$ic*jtir. 

^'I^S^E*i>'^' ^ y mffi J: 0 3 
>'>*I5ISg?rP41Iffl5^3 -y-'N-<h Lr^^ffl3•^±r>'^• •;»7-y-^.© 

®t»l^^K:{*igiJjI5]Sg©T-A©MJ;:^-r 
€:3r>:i-7j«J9I-rSCiK;J:«3^BEffl?3 5'-'^•<^:U-CfP 

ffl$•^^r>'^• 7- y 'N©^fi^^^$(j®-r.2. cfc ^jc^rs^ 
tirc^.5c i^!^i-rsiS^]S 1 iBtg©^-^©lgt& 

[i«Sc^4 ] j^a5©3S^ttsis*^?esit-r-5fcd?)©^ 

fESfilllfS© 1 o©T-A©4'1±.'#.{cso':iiWJiEijSai;'3^ 
^^*i/-c-^7"y©ft^^{cSi^$n. *IJSP*©«. ^SB© 
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A©SlffllJ>^ > i^SST-^ :t > 7 $IJ® f S C i {C J; 

JC$iJiSU-r?. J: ^ 5Clt;S;3ti-Cti€. C t >S:!|#S![<i: -rSii* 
:54 gaig©*" tS?©.!gtt^g. 

tiri,^^> c <»: ^^i-r -siii^ae istt©*- 3? 
©igati^s. 

[fS*:58] igtlJI5I3§^cItfe^lJ^c^^-^d-^'C-J^y-1'^ 

- K^wr^ 2 <i©;^ -f ^-lyi^m^f-^mmcmmux 

i -r ^ f»*s 5 f StS© * - ©IESii^g„ 

iise $ -a- -5 J: ^ (c$ijiaj-r -5 J: ^ (c^Rg 3 nr t ^ s c i * 

i -r ^if *S4 iBiS©-t- ©igsb^g^ 

ti. mm^mu. :^>7=>•t^©)^^p^m^I*^^1■gp©3£ss 

miS^ff © f- i'ffitiii & S J: "5 tcSOffll-r S J: -5 {c« 
fiS 3 n-C C > -S C i i r -5 9 IBig©* - 3^ © 

J: ^ tc^fiSStiTi^S c i ^#§Sti-r -Sit *ra9X» 1 
0 ssig©* - ^ ©Igiij^g. 

[fS3j?rai2] *-^'©ft^>«m«caEffl$nsai:t>{c 
*s I » r . ^' 7- y ©s?i^ii*^MSbisisg© p wm f = ^ - 

nr c» 5 c i i -r ^ii^R^ 2 letg©* - 5?© 



Cis^ 1 3 ] mm^mt. igwiiHii?g© 1 o©T- A 

■e©v'^' 7- y ©^#J^^>'l'+'-€:i1-gl5©3iiJiE^j«SCC(pI^ 
3 1* 4 J: ^ nr I ^ S c i i T ■SfS^® 8 

IBtg©*- ^?©|gKlS^go 

Cif5}<S14] 3 •;;^^•|5ISS». 7 ^ -C - ;U 3?' -C 

^- K?rafe^JtcWr-2)2ffl© h ^>i^X3?*ie>^c-5 h ^ 

-SIh^ 1 7!»S 1 3 ©C^-rnJ&itClB^©*- :J?©^ttil 
li 1 7!)^ 1 4©i,^-rn*HciBtg©*- i?©.|gi!)^a 

[it^ii 16] 2 <g©x ^ ^iyifm^^m.mcmm 

c©'r>>'N'-»[5|8StcjfeyijK:%Mgn. 2ll©x-r-;'g^ 

C©» 3 >'^•[5|Sg(Dtt]a.■;^.^C y T ^ h bTJE^^ 

7&^jgMgn. :ftffiij©ig^^i^tcj[^-?-;!)^^.^gn.&/>' 
yy ^. 

^. 

HggB>^< 7- y ;&><D©m:^;!)^^l&g n -5 C r-mi 
IBP- jf;&>[51fe-r^^^^c^^gn-5^- j?^. 

tulB^- j?©[5|gfeB#tC jot:)- -5%m^S:<)^BU§B>'^• 7- y © 

?-3 y>>^•^L•cf^fflg•a•. MiB^-»©%miig3&^9jriB 

C©^-»©mag.h^j:-5>'-?y7^y <h^<lx.. 

m 1 7!>S 1 5©f5in7&^tciEiS©^-»©IEi&^. 

[ii:»^i8] HuiB^-»«. Maga)m©^tfffl^ 

~^x:^i>ct^mwit-ri>n^mi TiBtg©^-^© 
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